Effect of levosimendan on balance between ATP production and consumption in isolated perfused guinea-pig heart before ischemia or after reperfusion.
Levosimendan is a novel drug developed for treatment of decompensated heart failure. Levosimendan is a calcium sensitizer that increases contractile force of the myocardium by enhancing the sensitivity of myofilaments to calcium without increasing intracellular calcium concentration. The present study was carried out to investigate whether levosimendan induces any changes in the phosphorylation potential (ie, the balance between ATP production and consumption) in the normal heart and in the post-ischemic heart while exerting its positive inotropic effect. We show that 0.1 microM levosimendan increased the left ventricle developed pressure in the pre-ischemic and in the post ischemic hearts by 16 and 18% respectively, and the +dP/dt by 16 and 19%, respectively. At that concentration levosimendan did not cause any effect on the phosphorylation potential (1 x 10(5) M(-1) and 0.2 x 10(5) M(-1) in the pre-ischemic and post-ischemic heart, respectively) as assessed by P-NMR, although an increased beating rate (13%) and oxygen consumption (10%) was observed when adding the drug post-ischemically. Our findings are consistent with the results of a recent clinical trial (RUSSLAN), which showed that levosimendan does not induce ischemia and reduces the risk of worsening heart failure and death, in patients with left ventricular failure complicating acute myocardial infarction.